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Foreword

Postgraduate research students in the Faculty of Engineering and Environment work
across an extraordinary range of interests and disciplines. Last year's conference
foregrounded the shared requirement to communicate with and engage non-expert
audiences. Whether working in cross-disciplinary teams, exchanging knowledge with
external collaborators, or disseminating findings and applying these in the public realm, it
remains essential that the language and concepts of our disciplinary area are
communicable and understandable by those beyond our own area of expertise. This year’s
student organising committee members were keen to retain this focus and have, at the
same time, challenged contributors to explain to those audiences how their work will
contribute to a ‘better tomorrow’.

The Engineering and Environment PGR conference aims to provide a safe and constructive
environment in which to test ideas and hone presentation skills. This year we have also
added a range of development workshops tailored to the needs of PGR students. Our
intention is to support cross-disciplinary exchange and reflection. With students from all
five departments represented across the presentations, posters and workshops, the
parallel sessions have been organised around cross-cutting stages common to most
doctoral processes and theses: Literature Review/Wider Concepts; Research
Methodologies; Expectations/Reflections; and Discussions/Conclusions.

Take note of the student contributions that you find most successful and engaging - you
will be asked to vote for the best presentation/workshop by the end of the day. There will
be a prize for this and for the best poster - as chosen by our keynote speaker - each to be
presented at the final session. | take this opportunity to thank the RIS research support
team, the students on the organising committee and the PGR Programme Leaders for
their time and care in providing organisational support. Thanks too go to our keynote
speaker for offering her time so generously and to those members of staff facilitating
workshops. | hope that you enjoy the day that we have collectively concocted.

Rosie Parnell (E&E PGR Director)
June 2018
Northumbria University

PGR Student Conference Committee 2018:

Adejimi Adebayo, Orsolya Bokor, Dmitry Dereshev (coordinator), Diogo Henriques, Seyedmehdi
Hosseini Biroun, Muhammad Khalid, Sreepathy Sridhar, Agnieszka Wir-Konas, Demet Yesiltepe,
Eman Zied Abozied.
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Keynote Speaker

Dr Marjan van de Weg

Marjan van de Weg started her career as an ecologist, studying carbon uptake of high-
altitude rainforests during her PhD (University of Edinburgh, 2011), followed by post-docs
in the US and the Netherlands. When the lectureship she had just obtained was made
redundant in 2015 due to budget cuts, she decided to leave academia for a different
career. A process that was not straightforward and challenging at times! After a detour in
free-lance scientific editing and consultancy, she currently works for an environmental
NGO in Edinburgh. In addition, Marjan shares the lessons she learned in her transition with
current PhD students and post-docs through workshops and coaching. After all, exploring
job opportunities outside academia can be difficult during your PhD, or not even on your
mind, but it pays off to consider your options and to prepare for them in time.

Keynote Address:

Navigating the non-academic job market without getting lost

In her talk, Marjan will discuss how to explore the non-academic job market and what non-
academic employers are looking for (Hint: it's unlikely to be your thesis topic!) She is
offering a workshop later in the day, which will address how to identify your skills and plan
your job search strategically.
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Driving Improvements in Productivity and Performance Through Engagement Between Higher
Education (HE) and Industry

| Workshop | Literature Review and Wider Concepts

By Susan Dawson (susan.dawson@northumbria.ac.uk)

Abstract: The Architecture, Engineering and Construction (AEC) sectors are major contributors to
the world’s economy. For example, in the UK alone their contribution exceeds £110 billion per
annum. However, despite its significance, AEC has been continually criticised for high levels of
fragmentation, poor productivity and efficiency, and a general lack of innovation. This is in stark
contrast to (seemingly) better performing sectors such as aerospace, information technology and
oil and gas. Consequently, such a perception has manifested itself with an impact on skills, levels
of research and innovation and more importantly, the attraction and retention of human ‘talent’ -
more specifically, ‘intellectual capital’. Cognisant of these challenges, the aim of this workshop is to
harvest opinion and discussion, through the research lens of the Higher Education (HE) sector.

This discussion seeks to identify:

e Exemplars of engagement between HE and higher performing industries;
e Key enablers and blockers of partnerships of this type;
e Associated benefits and risks to their stakeholders.

An expected outcome of the workshop is to establish the underpinning rubrics needed for a
translational engagement model to meet AEC/ Higher Education Institutions’ (HEI) needs. From an
empirical perspective this workshop enables the collection of data from a non-probability sample
of academics who have experience of engagement activities of this type. It forms part of wider
research exploring how strategically embedded innovation within AEC processes can be
purposefully leveraged to nurture sector improvements.

Maps as Real Estate Tool: How Data Classification Deceives
| Presentation | Research Methodology
By Adebayo Adejimi (adejimi.a.adebayo@northumbria.ac.uk)

Abstract: Maps are spatial outputs of analysed data inputs. There has been increasing usage of
maps generated from GIS tools among real estate market actors all over the world. This is because
maps enhance visualization of property market variables while revealing its locational
performance. As such, key decisions are made by real estate actors (and other map users) based on
its products without validation of precision. Even when such precision is evaluated, the mode of
data input classification is not considered as part of the map validation procedure.

This study exposes the importance of data input classification in validating maps utilized by real
estate actors. It presents how spatial outputs vary with consistence data inputs within GIS tools.
The study utilizes QGIS software tools in conducting this investigation, while using rental value
(obtained from the Valuation Office Agency VOA dataset) as the data input variable. The study
examines all the five pre-defined modes of data classification, namely - equal quartile, equal
interval, natural breaks, standard deviation and pretty breaks. The study reveals that maps (spatial
outputs) changes as mode of classification changes. It concludes that the mode of classifying data
input influences the map. The study therefore recommends that maps generated through data
inputs (variables) using GIS and other cartographic elements should not ignore the impact of
mode classification, and when necessary communicate such changes to the final map users.
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The Use of Simulation Approaches to Effectively Model Construction Processes
| Presentation | Literature Review and Wider Concepts
By Orsolya Bokor (orsolya.bokor@northumbria.ac.uk)

Abstract: Simulations are widely used to model real-life systems because they can handle complex
systems of any size. The simulation model attempts to represent reality to an extent determined
by the purpose of the study. It will inherently contain the uncertainties associated with the system.
This can be especially useful in the case of construction projects, which are characterised by a high
degree of uncertainty that stems from their unique nature. Thus, simulations can be used
effectively to better understand the workings of a given system. Furthermore, they can be applied
to safely test how various interventions would affect the system; thus, helping any decision-
making process. In the construction field, three basic simulation approaches tend to be applied:
discrete-event simulation (DES), system dynamics (SD), and agent-based modelling (ABM). These
approaches can be used alone or in combination with each other or with other methods, such as
neural networks (NN) or fuzzy logic (FL). The presentation introduces the basic approaches, their
characteristics, advantages, disadvantages, and possible applications within the construction field
and beyond.

The Concept of the City Centre
| Presentation | Literature Review and Wider Concepts
By Sepideh Hajisoltani (sepideh.hajisoltani@northumbria.ac.uk)

Abstract: 21* century cities operate in new patterns that are radically different from urban models
of the 20" century. In the broad context of urban studies, there is a growing focus on future cities
and assertion of what new technologies can offer. At the cusp of this change, there is an increasing
interest in the study of city centres where these transitions are being played out. The complex
interconnections of current environmental, social, political and economic transitions could be at
the core of the future of UK city centres. The perceived ability of city centre to traverse disciplinary
edges makes it an important subject for many established disciplines and creates the possibility for
cross-disciplinary and inter-disciplinary research. This presentation aims to provide a better
understanding of the concept of the city centre and focuses on environmental, social, political and
economic perspectives to discover what distinguishes the city centre from other urban areas. An
improved understanding of the concept of city centre is critical in the context of developing
scenarios for the future of city centres.
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Playground Anxieties: An Account of Practicing Ethnography in The Playground Heterotopia
| Presentation | Research Methodology
By Alkistis Pitsikali (alkistis.pitsikali@northumbria.ac.uk)

Abstract: Driven by fears both of and for children, the public playground provides clear-cut
distinctions between childhood and adulthood. Drawing on an ethnographic study carried out in
three sites in Athens, Greece, this study examines the playground space as a heterotopia of
deviance, exploring how fear manifests itself in the playground. Emergent themes show fear to
underpin control and surveillance (by both adults and children) and the porosity of the
playground’s boundaries, as regulated by parents and societal norms. These fears were present
during the whole course of the fieldwork for this research, constantly affecting my methods. The
data collection, placed in urban public spaces, was a challenging one. There questions to be asked
about it: what is the relation between the academic methodology chapter and the real fieldwork
experience? How much is too much when structuring ethnographic research? In this presentation |
am going to explore the reciprocal relation between methods and the fieldwork. Reflecting on my
own practices, positionality and emotions, | will stress the challenges encountered in the field as
well as the ways | dealt with them. Being conscious of the position of the researcher as an adult in
a child-centred place, | will explore the ways my methodology developed after each fieldtrip while
stressing the importance of the pilot study. Moreover, | will outline the reasons that led to an
ethics amendment to be able to engage participants with my research, and the importance of
flexibility when conducting the fieldwork.

A Biomimetic Future: How Can Nature Inspire Us to Re-Imagine the Future of The Construction
Industry?

| Presentation | Expectations and Reflections on Research

By Ehab Sayed (ehab.sayed@northumbria.ac.uk)

Abstract: Rapid population growth in cities across the globe is resulting in an equally fast-growing
built environment. Unfortunately, conventional construction systems and materials, which
currently dominate global building practices are highly damaging to the environment and
inhabitants’ health. The Architecture, Engineering and Construction (AEC) industry has failed to
adequately respond to climate change and global energy insecurities in time, consuming over half
of the earth’s natural resources and contributing around 50% of the global environmental impact.
Governments, however, are starting to support a transition in the industry towards healthier and
more sustainable building methods and materials, such as off-site manufacturing (OSM) and the
use of bio-based materials. Systems in nature which have been developed and optimised over
billions of years may help us identify new approaches to building and manufacturing. Biomimetics
or the abstraction of formations, structures, functions and processes in biological systems to
synthesise man-made products and systems that solve a problem is a field which is growing in
popularity in architecture. Combined with the growing circular economy, which maximises
product and material value and champions’ end-of-life considerations, biomimetic approaches can
transform the industry to adequately and more efficiently meet our Environmental, Social and
Economic (ESE) needs.
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An Explanation of The Relationship Between Spatial Layout and Spatial Navigation Choices in
Virtual Environments

| Presentation | Research Methodology

By Demet Yesiltepe (demet.yesiltepe@northumbria.ac.uk)

Abstract: The aim of this presentation is to explain the effect of different spatial layouts and
conditions on navigation choices. A mobile- based virtual game, Sea Hero Quest, which has been
played by more than 4 million people, was used to examine the aim. In wayfinding levels of the
game, participants first see a map, which includes the specific destinations that they should reach.
Then the map disappears, and participants are asked to navigate a boat and to find these
destinations.

Time and distance performance of participants were recorded and the spatial environments they
travelled were analysed by using various syntactic measures, including axial and segmentally-
based integration and choice values; and visible graph analysis. In addition, levels that include
different weather (foggy/clear) and map (normal/obscured) conditions were added to the analysis
to compare the effect of these factors.

It is expected that the results of this study will provide new insights for urban planners and
designers into designing urban environments.

Framing the World Hopefully: Contemporary Applications of the Picturesque in Architecture
| Presentation | Discussion and Conclusions
By Shaun Young (shaun2.young@northumbria.ac.uk)

Abstract: In the eighteenth century, the Picturesque fundamentally altered our way of seeing the
world. It emerged from a moment of instability in our aesthetic understanding and allowed us, for
the first time, to derive creative inspiration from the physical landscapes around us. It was a new
mode of vision that privileged the overlooked, and elevated to the level of art, landscapes and
objects previously deemed unworthy of artistic attention. Despite its significance, the Picturesque
remains a seldom-visited landmark in western culture and there is little understanding of how
some of its concepts and techniques continue to influence our creative practices.

For architecture, the Picturesque represented a radical reconfiguration of relations between
building, landscape, and painting. It was a moment where representation and reality entered a
reciprocally conditional dialogue and allowed us to move between the idealised landscapes of the
mind and the physical reality of the landscape as-found. This propositional way of seeing meant
that buildings were conceived in relation to the particularities of their landscape settings, with
certain qualities of the landscape reflected in the architecture.

This inquiry argues that within the Picturesque tradition lie a set of ideas that are resonant in
contemporary architecture and can offer us a hopeful lens through which we can re-evaluate the
relationship between buildings and contemporary landscape conditions. Using a practice-led
approach, Picturesque concepts and techniques at work in contemporary practice, are identified
and explicated with potential new applications explored in real time through a series of design
projects.
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Creating Community in the City of the Dead
| Presentation | Discussion and Conclusions
By Eman Zied (eman.abozied@northumbria.ac.uk)

Abstract: This study focuses on how community is created in the informal settlement of Cairo’s
“City of The Dead”, a large cemetery in historic Cairo; and how the spatial structure can support the
creation and maintenance of a sense of community in the urban fabric that was not designed to
accommodate a community’s everyday living. People dwelling there maintain strong social bonds
and have a strong sense of community, despite living in an urban area that, on the surface, does
not accommodate public spaces, community areas and space for everyday living.

The methods for this study are based on Lefebvre’s idea of “social space” which introduced urban
space as a tool of investigation for society. This is supported by Hillier and Vaughan, who suggest
that the spatial structure of the city directly reflects its social structure, and vice versa. The study
combines space syntax analysis and urban morphology studies with qualitative methods to create
a holistic view of both the physical spatial relationships; and the sense of community in the “City of
the Dead”. Space syntax analysis, urban morphology studies, direct observations and interviews
will be used as methodology. These analyses will indicate whether the spatial structure and
morphological attributes of the settlement supports the maintenance of a sense of community, or
if the residents must find alternative approaches to sustaining their everyday lives and creating
their own public space.

Towards Identifying the Contemporary Dwelling Model: Exploring the Influence of the Socio-
cultural Changes on the Design of High-Density Residential Environments in England

| Poster | Expectations and Reflections on Research

By Heba Sarhan (heba.sarhan@northumbria.ac.uk)

Abstract: The quality of space in residential environments in England represents a problematic
issue in the implementation of the new residential developments. However, there has been a
limited number of studies exploring the spatial characteristics of the contemporary dwelling
model in respect to socio-cultural changes in family home-life. This research aims to provide an
understanding of the spatial characteristics of the contemporary dwelling model in high-density
contexts. It will explore the influence of socio-cultural changes in the meaning and the use of the
dwelling place. Drawing upon the assumption that a dwelling place and the use of space are
manifestations of culture, the research explores the spatial structure that emerges because of
residents-place transactions during their experience of home-life. Taking a qualitative approach,
multiple data collection methods will be employed throughout the stages of the fieldwork. The
research employs three case studies that represent different examples of the implication of the
socio-cultural dimensions on the form of the residential spaces in high-density residential
contexts. The contemporary dwelling model will be constructed by comparing the congruency of
the structure of the lived space with the pre-existing physical space in each case, to identify: first,
commonalities and variables in the investigated dwelling model; and second, the socio-cultural
dimensions which need to be addressed for designing residential environments in response to
residents’ needs.
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Exploring Sustainability Through Speculative Futures
| Workshop | Research Methodology
By Simran Chopra (simran.chopra@northumbria.ac.uk)

Abstract: Current food production and consumption patterns are unsustainable. They are an
outcome of the influence of politics, economics and sociocultural constructs. Food is an everyday
mundane that we need to decide on three or four times in a day. This decision rather than building
on an informed choice is built on the complexity of demand and supply, governed by the
principles of industrial revolution. We propose a semi structured workshop taking a participatory
and speculative design approach, grounded in life experiences and local material re-imaginings, to
negotiate past, present, and future practices of food production and consumption (Baumann et al
2017; Forlano 2016; Light et al 2009). The method engages student communities in the co-design
of sustainable food futures, creative exploration and critique of present practices.

The future of eating in the 21st century has been imagined before in popular culture e.g. foraging
for food (Dunne et. al. 2014), pills and food popping up in machines whenever one wishes'. Also,
with the food computer at MIT 2, it is already possible to manifest desired qualities or tastes in the
vegetables through the control of moisture and nutrients. The design task that we take up is to
design a future that do not rely on present technological possibilities open possibilities for design,
sustainability and society. Our aim is to question the trajectories of food through design fiction to
understand current food practices better and to broaden our thinking on sustainable food futures.

References

[1] Karl Baumann, Benjamin Stokes, Francois Bar, and Ben Caldwell. 2017. Infrastructures of the Imagination: Community
Design for Speculative Urban Technologies. (2017), 15-18. DOI: https://doi.org/10.1145/3083671.3083700

[2] Laura Forlano. 2016. Decentering the Human in the Design of Collaborative Cities. 32, 3 (2016). DOI:
https://doi.org/10.1162/DESI

[3]1 Ann Light, Lois Weaver, Gini Simpson, and Patrick G T Healey. 2009. Geezers, turbines, fantasy personas: making the
everyday into the future. (2009), 39-48. DOI: https://doi.org/10.1145/1640233.1640243

[4] Dunne A., Raby F., 2014. Speculative Everything: Design, Fiction and Social Dreaming. MIT Press, Cambridge, MA.
Notes
1. http://www.startrek.com/database_article/replicator

2. https://www.media.mit.ed u/research/groups/person al-food-computer
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A New Interaction Method in Visualization: Brushing in Parameter Space
| Presentation | Research Methodology
By Halil Agin (halil.agin@northumbria.ac.uk)

Abstract: With the deluge of big data, scientists encounter data that is heterogeneous, complex
and large in different aspects; i.e. velocity, variety, volume, and veracity. Converting data into
information and gaining knowledge from it has become the main concern in information
visualisation. Research in this area mainly focuses on representing the information of data samples
and less often on parameter space visualisation. In this paper, we propose a visualisation approach
that allows analysts to carry out exploratory analysis in parameter space and observe the results in
the sample space using parallel coordinates. Having intrinsic knowledge about the patterns in the
latent semantics of the data sample by brushing in parameter space, the analyst can identify
interactions or relations among the dimensions of the multivariate data set. The research
presented can be considered an extension of earlier research in visual parameter space analysis,
the dual visual analysis model, and brushing techniques adapted to parallel coordinates.

A Comparative Study of Native and Non-Native Information Seeking Behaviours
| Presentation | Discussion and Conclusions
By David Brazier (d.brazier@northumbria.ac.uk)

Abstract: The proliferation of web-based technologies has led most national governments to
begin transitioning to a so called \e-service," where provision is made through purely digital
means. Despite their obvious benefits for most users, these on-line systems present barriers of
access to certain groups in society. In this study, we consider the information behaviour of English
as a second language (ESL) and native English-speaking participants as they conduct search tasks
designed to reflect actual information seeking situations in a UK governmental context. Results
show that the ESL users rely more on query assistance, delve deeper into the Search Engine Results
Page (SERP) and obtain better performance the longer they read documents. This was not the case
for the natives, despite spending the most time reading documents. There are some similarities in
their information seeking behaviours as both groups submit similar length queries and are equally
proficient in identifying when a failed query did not meet their information need. This proficiency
was not reflected in their performance in some tasks, with both groups unable to consistently
predict when they had not performed well. The results of this work have potentially profound
repercussions for how e-government services are provided and how users are assisted in their use
of these.

Current Developments in Research Data Management (RDM)
| Presentation | Literature Review and Wider Concepts
By Maryam Bugaje (maryam.bugaje@northumbria.ac.uk)

Abstract: The question of how data produced from research activities may be efficiently and
profitably managed to derive the most value from it and realize all its potential benefits has
become an important question in the boards of universities, funding bodies, governments, and
other institutions of learning & research. This great interest in Research Data Management (RDM)
has made it a most lively and changeable field. It will be the aim of this presentation to give a
general overview of RDM as it stands today: the challenges in its way, it's likely future, innovative
solutions developed or currently being developed, and indications in the current marketplace. For
this reason, the author will draw upon ideas and findings in the literature as well as recent surveys
conducted UK-wide and Northumbria-wide on the subject. The presentation is intended to be
broad and general rather than narrowed-down and confined.
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Your First & Second Year Research Plans vs. Reality: What Really Happens to Your Research
Programme Over Time?

| Presentation | Expectations and Reflections on Research

By Dmitry Dereshev (dmitry.dereshev@northumbria.ac.uk)

Abstract: A well-planned research programme allows the planner to foresee many potential
pitfalls and time-drainers and avoid those successfully. Planning, prioritizing, and balancing
multiple objectives also allows for a more comprehensive and fulfilling PhD to take place. All of
this sounds good on paper (much documentation of which we, as PhD students, must produce),
however many students only create those plans to satisfy various stages of PhD programme
(proposals, annual progressions), only to forget about them completely, and follow some other
ways to completion. In this short presentation | will reflect on how plans change over time, what
successfully passed as plans at various stages of the PhD programme, and how naive those plans
can look once you start reviewing them. The presentation will focus much less on what'’s written in
the policies, and much more on how research happens, and how research programme compares
to that.

The Information Behaviour of Aspiring Undergraduates on Twitter: Key Findings and Lessons
Learned

| Presentation | Discussion and Conclusions

By Lara Dodd (laura.dodd@northumbria.ac.uk)

Abstract: A PhD study by Lara Dodd (supervised by Prof. Gobinda Chowdhury and Dr. Morgan
Harvey) sought to investigate how aspiring undergraduates were using digital resources to make
decisions regarding Higher Education. This research adopted a novel methodology and captured
494,180 tweets that represented a 16-month long journey that aspiring undergraduates take, from
initial decision-making processes and applications through to the end of their first semester at
University. The research has been successful in achieving a wider understanding of the aspiring
undergraduate context and journey and in considering how the information needs of aspiring
undergraduates are, or aren’t, being met. Findings expand on existing knowledge and uncover
some new behavioural characteristics in this context. Whilst the research outlines limitations in the
knowledge, skills and capabilities of aspiring undergraduates and hurdles (e.g. for certain
demographics), it also identifies successes and some exemplary practices (i.e. UCAS). This research
updates and reframes how aspiring undergraduates are understood, and sheds light on how they
think and understand the world. University is a significant personal and financial investment for
students and this intelligence can be used by those supporting aspiring undergraduates to
increase the efficiency of support, which could, for example, potentially help reduce the number of
students ending up in wrong courses or universities or even prematurely ‘dropping out’ of
university.
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A Deep Metric Learning Approach to Unifying Mesh Saliency and Non-Rigid Shape Matching
| Poster | Research Methodology
By Shanfeng Hu (shanfeng.hu@northumbria.ac.uk)

Abstract: Saliency detection and shape matching are two fundamental shape analysis tasks: the
former identifies semantically important points on a mesh, and the latter finds semantically
meaningful point correspondences across meshes. Previous research addresses them separately,
ignoring their connection that can be used to better handle non-rigid deformations. We make the
first attempt to solve them together, allowing correspondence to improve the deformation-
invariance of saliency while using saliency to enhance the semantic feature localization of
matching. We infer saliency and matching jointly from a metric and parameterize it using a deep
recurrent neural network (RNN) with soft-thresholding and max-pooling. We also formulate a
unified loss function to learn the two tasks together. Results show that our approach outperforms
existing saliency detection methods in one-shot, few-shot, and standard training scenarios, while
improving model-based and learning-based methods to match non-isometric shapes.

Cost Effective Pricing Model for Long-range Autonomous Valet Parking (L-AVP)
| Presentation | Literature Review and Wider Concepts
By Muhammad Khalid (m.khalid@northumbria.ac.uk)

Abstract: Continuous and effective developments in autonomous vehicles are happening very
fast. Industries nowadays, are interested in introducing less costly and highly controllable
autonomous vehicles, to public. As a result, autonomous vehicles are rapidly increasing on roads.
Due to increase in number of vehicles, there is a high need of car parks in public locations. Car
parks are used to accommodate increasing numbers of autonomous and non- autonomous
vehicles. Car parks are usually deployed outside city centre, to avoid traffic congestions and ensure
road safety in public places. Normally drivers leave their vehicles at drop-off spots and collect their
vehicles from pick-off spots on return.

Traffic congestion can be alleviated by lowering down the parking prices.

This paper has proposed a cost-effective parking cost estimation model for Long-range
Autonomous Valet Parking, called CE-Park. The proposed model has categorized car parks into
multiple categories with respect to price and user preferences. The aim of proposed model is to
select a car park with minimum effort and least cost.
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Stock Price Manipulation Detection Using Data Mining Techniques
| Presentation |Expectations and Reflections on Research
By Baqar Rizvi (baqar.rizvi@northumbria.ac.uk)

Abstract: Stock market manipulation means illegitimate or illegal activities trying to influence the
prices of stocks, hence diluting the legal definition of trading stocks. In this research, a model for
detecting Stock price manipulation is presented for manipulation schemes treated as anomalies
like Pump & Dump, Quote stuffing, Gouging or Spoof Trading etc. Although such schemes keep on
evolving but these primitive ones have haunted the market for a long time and ruined investors
faith in a security as well as the market causing economic losses in Smillions. The model is
presented on level 1-tick data which contains highly volatile time series and a high trading
frequency making the detection more challenging. In literature, a small number of studies based
on unsupervised learning for Stock market manipulation have been carried out. In addition, the
existing studies focused only on specific anomalies and were not generalized enough to capture
other anomalies. The research model used in this work uses unsupervised learning where the
input data is decomposed using Empirical Mode Decomposition followed by Kernel Density
Estimation based clustering technique for anomaly detection. The results in this work are also
compared with existing benchmark approaches like K-means, Principal Component Analysis (PCA)
based anomaly detection and Dirichlet process Gaussian Mixture Model (DPGMM) based anomaly
detection and a maximum improvement of 84% in terms of detection accuracy is obtained.

On the Principles of Trauma Informed Care
| Presentation | Literature Review and Wider Concepts
By Steven Thirkle (steven.thirkle@northumbria.ac.uk)

Abstract: Trauma Informed Care (TIC) is an approach that can be defined as “a system
development model that is grounded in and directed by a complete understanding of how trauma
exposure affects service user’s neurological, biological, psychological and social development”
(Paterson, 2014). Organisational principles have been developed to guide the transformation of
services and settings in becoming trauma-informed. Mental health systems should operate in
accordance with TIA principles if they wish to be trauma-informed. In literature, there are many
adaptations on the principles of TIC, although they all share a strong congruence. However, it is
argued that most of the current understanding of TIC rests on principles and values rather than
specific recommendations for action (Yatchmenoff et al., 2017).

Jennings (2004) initially developed seven principles that services need to emphasise. Elliott et al.
(2005) refined these initial seven principles to develop 10 principles of trauma-informed care that
services needed to employ. These principles have been further refined and are continuously being
shaped to reflect individual organisation’s needs. On comparing the literature on TIC, facilitating
TIC into services is often withheld at the implementation phase, held back by the strong emphasis
on principles and guidelines. Although, there is a wide range of principles contributed to the
literature. They are all congruent and all fall under the domains of safety, power, and self-worth.
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Data Analytics in Healthcare System
| Poster | Research Methodology
By Masooma Masooma (masooma.masooma@northumbria.ac.uk)

Abstract: General practice is a primary health care provider in the UK where General Practitioners
(GPs) work in collaboration with other clinical staff such as nurse practitioners (NP), health care
assistants (HCA), psychiatrist and other related staff to manage and treat community health
(General 2017). Primary care is critical to the effectiveness and sustainability of the health system in
the UK. In the last five years there is a consistent gradual degradation in the quality of service
delivered by General Practices (Association 2016) (Baird, Charles et al. 2016). There are many
factors which played a key role in the crisis of general practices e.g. ageing population, chronical
and complex illnesses. Furthermore, the shortage in recruitment and retainment of clinical staff
resulted in excessive GP workload (Baird, Charles et al. 2016). According to a report published by
British Medical Association’s committee, the main reason for decline in quality is a huge rise in GP
workload (Association 2018) (General 2017). General practices are no longer able to extend the
standard appointment time to manage patients with complex needs. To address the extreme rise
in GP workload this research aims to provide an innovative economical workforce model to
complement the design of healthcare information system to successfully incorporate data
analytics for evidence-based decision making. To accomplish this, we proposed an optimize data
analytics machine learning algorithm to shift workload from GP to other clinical staff e.g. nurse
practitioner, paramedics, health care assistant and other clinicians using competency framework.

In-Vitro Blood Cell Detection via Deep Learning for Microfluidic Point-of-Care Diagnostics
| Poster | Literature Review and Wider Concepts
By Tiancheng Xia (tiancheng.xia@northumbria.ac.uk)

Abstract: Automated in-vitro cell detection has been a key theme for artificial intelligent biological
analysis such as biopsy, drug analysis and decease diagnosis. Along with the rapid development of
microfluidics and lab-on-chip technology, in-vitro live cell analysis has become a critical task for
both industry and research communities. However, it is a great challenge to obtain the precision
information of live cells from numerous microscopic images. In this paper, we investigated in-vitro
white blood cell detections and applied a novel deep learning technique, namely Faster R region-
based convolutional neural networks, for the microscopic blood cell detection. Our experimental
results demonstrated that fast blood cell analysis via automated microscopic imaging can achieve
a high accuracy of ~99%, revealing its effectiveness for intelligent microfluidic blood diagnostics.
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Greener, Wetter, Browner: Consequences of Arctic Climate Warming and Land-Cover Change for
the Biogeochemistry of Dissolved Organic Matter in Freshwaters

| Presentation | Discussion and Conclusions

By Samuel Cottingham (samuel.cottingham@northumbria.ac.uk)

Abstract: In arctic regions mean annual air temperatures have risen at a rate twice the global
average over the past century. Warmer conditions are promoting the ‘greening’ of tundra
environments by shrubs and trees, but also thawing permanently frozen soils underneath
peatlands causing ‘wetter’ soil conditions. Both greening and wetting responses to warming have
been linked to the loss of organic carbon (OC) previously stored within soils which may further
enhance climate warming by bringing old OC back into the modern-day carbon cycle.

Published estimates of the amount of OC entering freshwater environments in arctic regions are
continually rising with field data supporting a widespread ‘browning’ phenomena. Browning
represents changes in the chemical soup of OC which is present as dissolved organic matter (DOM)
in small headwater streams. Changes in DOM sources towards those with more soil-derived
chemical characteristics (e.g. low nutrient, high carbon) may promote the outgassing of
greenhouse gasses from freshwaters by bacteria. Browning can also reduce light penetration into
water reducing primary production which increases the reliance on DOM as an ene